The mean incidence of bicornuate uterus in Müllerian duct anomalies is approximately 25%, and it is associated with abortion, preterm delivery and term delivery rates of 36%, 23% and 40.6%, respectively. Open abdominal metroplasty has been shown to significantly improve pregnancy outcomes in patients with bicornuate uterus. However, minimally invasive laparoscopic metroplasty could be an alternative.
reported the prevalence of congenital uterine anomalies to be approximately 6.7% in the general population, 7.3% in the infertile population and 16.7% in women with recurrent miscarriages. 5 The mean incidence of bicornuate uterus in Müllerian duct anomalies is approximately 25%, and it is associated with abortion, preterm delivery and term delivery rates of 36%, 23% and 40.6%, respectively. 6 The benefit of traditional abdominal metroplasty is not clear, 7 but some reports have shown significant improvement in pregnancy outcomes. 8 However, abdominal metroplasty is associated with a certain risk of complications, including adhesions and possible uterine rupture in the next pregnancy.
The first laparoscopic metroplasty, reported in January 2006, was a success, and it was also demonstrated to be a safe procedure. 9 In the following case report we wish to emphasise the feasibility, safety and relevance of laparoscopic metroplasty for bicornuate uterus. To our knowledge this is the first reported case in South Africa.
Case report
A 24-year-old woman had had 3 second-trimester and 2 firsttrimester miscarriages. A further pregnancy had ended in preterm delivery of a stillborn baby at 28 weeks' gestation, making 6 losses in total. No abnormalities were detected on initial clinical examination. Pelvic examination revealed normal external genitalia, a normal vagina and a single fully formed cervix. Two-dimensional pelvic ultrasound led us to suspect a uterine anomaly, and a bicornuate uterus was confirmed on diagnostic laparoscopy and hysteroscopy (Fig. 1 ). Both ovaries were normal, as was an ultrasound scan of the kidneys. Investigations for other possible causes of recurrent miscarriages and preterm births, such as hormonal, genetic, infective and immunological disorders, were negative. 
Operative procedure
The patient was placed in the Lloyd-Davies position and antibiotics were administered at the start of the surgery, to which she had given written informed consent.
A 10 mm trocar was inserted in the umbilicus and insufflated with 35° carbon dioxide at a preset pressure of 15 mmHg. A 30°, 10 mm telescope was inserted and its safe entrance into the abdomen confirmed. Under direct vision, two 5 mm trocars were placed in the right and left lower quadrants of the abdomen, lateral to the inferior epigastric vessels, and a third 5 mm trocar was placed equidistant between the left lower quadrant trocar and the umbilical trocar, with a 60° angle of manipulation between the two operating instruments. Both fallopian tubes and ovaries were normal.
Vasopressin solution (a dilution of 1 mg in 30 ml saline) was infiltrated sub-serosally along the medial aspect of both uterine horns. A deep incision to cut through the myometrium was made, using a monopolar hook at 80 W pure cutting current. The incision extended from the superomedial aspect of each horn, about 2 cm medial and caudal to the origin of the fallopian tube towards the medial aspect and the base of the horn (Fig. 2 , A -C and B -C). The endometrial cavity was opened with hook scissors along the length of the incision. The uterus was manipulated using blunt-tipped metallic curettes. The vagina was packed with swabs to prevent the leakage of carbon dioxide.
The opposing myometrial edges were sutured with a combination of interrupted and continuous simple intracorporeal sutures with 1.0 Vicryl. Initial interrupted sutures were carefully placed in the posterior and anterior wall of the uterus, with caution taken to exclude the endometrium.
Finally, the serosa of the uterus was closed with continuous intracorporeal sutures using 4.0 Prolene to prevent adhesion formation (Fig. 3) . The peritoneal surface was irrigated with saline and haemostasis was confirmed. No barrier methods to prevent adhesion were used. All the sites of insertion of the instruments were closed in one layer of rapid Vicryl suture for the skin. The intra-operative blood loss was approximately 150 ml and the duration of surgery was 180 minutes. The patient recovered uneventfully and was discharged on the 2nd day after surgery with an intra-uterine device in situ and instructions to take 2.5 mg conjugated oestrogen (Premarin) daily for 2 months.
Second-look hysteroscopy and laparoscopy
A repeat hysteroscopy and laparoscopy was performed 2 months later. On hysteroscopy (Bettochi, Karl Stortz), the uterus was seen to have a uniform spacious cavity with a small residual sub-septum (<1 cm), which was resected with scissors (Fig. 4 ). There were no synechiae. The laparoscopy revealed filmy adhesions between the uterus, the ormentum and the small bowel. Simple adhesiolysis was done and tubal patency was confirmed. The integrity of the scar was not tested.
Discussion
Metroplastic surgery was described by Strassman in 1952 for class III, IV and V anomalies, and it was subsequently modified and simplified by Jones in 1953 (wedge excision of the septum) and Tompkins in 1962 (incision of the septum). 10 Despite controversy about its role, 7 there is good evidence that live birth rates following abdominal metroplasty improved from 3.7% to 80%. [11] [12] [13] However, abdominal metroplasty is associated with complications such as adhesions, uterine perforation, intra-operative bleeding, infection, and possible uterine rupture in subsequent pregnancies. 10 The first laparoscopic metroplasty was reported to be a safe and successful surgical option. 9 It was followed by a series of other case
reports showing good restoration of the uterine anatomy, minimal peritoneal adhesions, less blood loss, creation of a spacious uniform uterine cavity, shorter hospital stay and good scar integrity. 14,15 Our findings were similar, with the exception that we did not test scar integrity on follow-up.
With the application of good surgical principles, including complete mastery of laparoscopic suturing, the use of monopolar pure cutting current for the incision, approximation of the edges without tension, and prevention of haematoma formation deep in the myometrium, the risk of a weak scar can be significantly minimised and safety in subsequent pregnancy ensured. 16, 17 For our patient, we plan to perform elective caesarean section at 37 weeks' gestation.
Furthermore, with the inherent properties of laparoscopy such as reduced tissue handling and reduced tissue dryness, the overall prevalence of adhesion formation can also be reduced to a minimum. 18, 19 The routine use of adhesion barrier methods, suggested by some authors, 20 needs to be validated in large trials and is therefore not routine practice in our unit.
Conclusion
Laparoscopic metroplasty has been shown to be a safe procedure, 9 and with all the additional benefits of minimally invasive surgery it is certainly a viable alternative to conventional open abdominal metroplasty. Despite the controversy in the literature, surgical metroplasty is indicated in symptomatic patients with recurrent poor reproductive outcomes, and laparoscopic metroplasty should almost certainly be the preferred option. These debates still need to be evaluated in large randomised clinical trials.
